A TECHNIQUE was devised by Jull (1951) for the local application of chiemicals to the bladder epithelium of the mouse while the organ is functioning under normal physiological conditions. The method has recently been used successfully to investigate the local carcinogenic activity of 2-naphthylamine and its metabolite 2-anmino-1-naphthol hydrochloride (Bonser, Clayson, Jull and Pyrah, 1952). Further results (unpublished observation) in 160 mice which survived for the requisite period indicate that the appearance of epithelial bladder tumours in the mouse under these conditions is dependent on the carcinogenic properties of the chenmical implanted. It was subsequently thought important to test other species, in particular the rat, by means of implants consisting of wax suspensions of 2-naphthylamine, 2-amino-1-naphthol hydrochloride or plain paraffin wvNax.
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METHOD.
Piebald rats of both sexes and about three-quarters grown were used. Under ether anaesthesia, pellets of high melting point paraffin wax either with or without a suspended chemical were implanted into the bladder through an incision in the dome. This was closed (as in mice) by means of a continuous double row of sutures, using a curved arterial needle and fine white silk. The operation was technically easier than in the mouse and the survival rate was better.
A suspension of approximately 12 per cent by weight of the chemical to be tested was made in paraffin wax, M.P. 80°C. Stirring the mixture constantly, rounded pellets varying in weight from 80 to 170 mg. were made by dropping the molten material on to a chemically clean, sterile Petri dish. This was done ill such a way that the drops of solidifying wax built up to form large pellets, which were then trimmed and moulded into shape with a warm scalpel. The wax was from the same batch as that used previously (Bonser et al., 1952) ; the 2-naphthylanmine was partially purified by the British Drug Houses Ltd., and was from the same batch as that used previously (Bonser, 1943) ; and the 2-amino-1-naphthol hydrochloride was prepared in the laboratory as described by Bonser, Clayson and Jull (1951) .
RESIJTLTS.
P'ellets were implanted into 29 rats, but of these 8 died and were not suitable for post-mortem examination. Of the remainder, 8 died and the tissues were fouind to be sufficiently fresh to permit of histological examination; the other 13 were killed. In all, 5 had received pellets containing 2-naphthylamine, 8 pellets containing 2-amino-i -naphthol hydrochloride and 8 simple paraffin wax pellets.
Survival was good except in the 2-naphthylamine group, where only one rat suirvived for more than 6 weeks (Table I ). This group did serve, however, to
show that epithelial hyperplasia and metaplasia occurred within the first 6 weeks after implantation. In the other two groups many of the rats survived for 50
wi-eeks or longer. The epithelial changes were classified as hyperplasia, squamous metaplasia and papilloma ( Fig. 1-7) . The latter might be single or multiple, squamous or transitional cell in type, and sessile or pedunculated (Fig. 8) . All degrees of epithelial proliferation were observed in the groups of rats bearing 2-amino-inaphthol hydrochloride and plain paraffin wax pellets, but no papillomas were seen in the 2-naphthylamine group (where only one rat survived to papilloma age). No carcinomas were observed but in one rat the proliferating epithelium of a simple papilloma had penetrated through the muscular wall of the bladder (Fig. 9 ). This type of penetration was regarded as analogous to that seen in the humnan gall-bladder in cholecystitis proliferans cystica. The weight of the pellets seenmed to bear no relation to the subsequent epithelial changes. For example, in rat 9 (Table I) , which lived for 69 weeks, the pellet was 80 mg. in weight. It had not become encrusted and the epithelial changes were of a similar order to those in rat 14 which bore an encrusted pellet of 177 mg. The occurrence of papillomas, which appeared mnicroscopically to be true tumours, in the bladder of rats bearing plain paraffin wax pellets was unexpected, and it was disappointing from the viewpoint of using the rat as a test animal for carcinogens while the bladder is functioning under normal physiological conditions. In this experiment the occurrence of metaplasia and tumours would appear to be related to the presence of a foreign body in the bladder lumen rather than to the presence of a carcinogenic chemical. This response of the bladder epithelium in the rat calls to mind the lability of the subcutaneous tissues, in which the implantation of cellophane (Oppenheimer, Oppenheimer and Stout, 1948) or plastic films (Oppenheimer et al., 1952) (Dunning et al., 195J3) . In these experiments, bladder cancer occurred only in rats which also had concretions; many rats, however, had concretions in the bladder but no carcinomas.
Sinmilarly the presence of concretions may have been a factor in the induction of hyperkeratoses and papillomas in rats fed with azotoluene (Str6libeck, 1946). As control rats had neither epithelial changes nor concretions, the author concluded that the induction of tumours was independent of the presence of stones. But it is noteworthy that concretions were present in the three rats in which papillomas developed early, i.e., before 16 weeks of carcinogen treatment, thouigh they were present in only one of four rats which developed papillomas after 29 weeks. Hyperkeratosis, which occurred as early as 6 wreeks, was usually associated with the presence of stones.
SUMMIARY.
An experiment is described in which pellets of high mielting point pariaffinl wax either with or without a suspension of a suspected carcinogenic chemical were Vol. VII, Xo. 4. implanted surgically into the bladder lumen of rats. The subsequent epithelial changes ranged from simple hyperplasia to benign papillomatosis and were independent of the weight of the pellet or its chemical constitution. Tumours were as frequent in rats bearing plain wax pellets as in those bearing wax pellets in which a chemical was suspended. The rat is thus not a suitable test animal for the investigation of chemical carcinogenesis by the surgical implantation of pellets into the bladder.
The above results suggest that hyperplastic formations in the bladders of rats treated with suspected carcinogenic chemicals should not necessarily be attributed entirely to the action of the chemical if concretions are also present in the bladder at any time during treatnment.
